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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group II, Claims 23-60 in the reply filed 
on 4/10/2007 is acknowledged. 

2. Claims 1 -22 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 4/10/2007. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

4. Claims 23-60 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 11, 20, 21, and 
27 of copending Application No. 10/748076. Although the conflicting claims are not 
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identical, they are not patentably distinct from each other because both applications 
teach an immersion lithography process that uses a protective film (10/748076), which 
is the same as a barrier layer. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claim 52 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The phrase "gate electrode have" should be changed to "gate 
electrode has." 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

8. Claims 23-25, 30, and 33-36 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Hirayama (U.S. Patent Publication 2006/0141400). 

Hirayama ('400) discloses an immersion exposure process comprising: applying 
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a resist composition onto a substrate (Paragraph 0137), immersing the substrate in a 
refractive index liquid and exposing the substrate with light through a mask pattern and 
the liquid to reach the resist layer (Paragraphs 0141 and 0142), as recited in claims 23 
and 30 of the present invention. Example 1 discloses that a resist film having a 
thickness of 150 nm can be formed on the substrate (Paragraph 0157), as recited in 
claim 23 of the present invention. Hirayama also discloses that the refractive index 
liquid can include water (Paragraph 0145), as recited in claim 24 of the present 
invention. Hirayama states that the light used in the exposure can be an ArF excimer 
laser, a KrF excimer laser, an F2 excimer laser, etc. (Paragraph 0144), which is known 
by one of ordinary skill in this art to have a wavelength of less than 450 nm, as recited in 
claim 25 of the present invention. Hirayama discloses that the exposed resist film can 
be developed using an alkaline developer solution (Paragraph 0148), as recited in claim 
33 of the present invention. Example 1 discloses that the developer can be 
tetramethylammonium hydroxide (Paragraph 0160), as recited in claim 34 of the present 
invention. Hirayama also discloses that a protective film can be formed over the resist 
film (Paragraph 0140), as recited in claim 35 of the present invention. Hirayama states 
that the protective film should have no compatibility with the immersion liquid used 
(Paragraph 0021), and since water is often used as the immersion liquid, this would 
make the protective film hydrophobic, as recited in claim 36 of the present invention. 

Hirayama teaches every limitation of claims 23-25, 30, and 33-36 and thus 
anticipates the claims. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

10. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirayama (U.S. Patent Publication 2006/0141400) in view of Hirayama (U.S. Patent 
Publication 2006/0154171). 

The teachings of Hirayama ('400) have been discussed in paragraph 8 above. 

Hirayama ('400) fails to disclose that a chemically amplified photoresist is used in 
the immersion lithography process. 

Hirayama ('171) discloses a method of forming a resist pattern comprising 
application of a resist on a substrate, prebaking, exposure, post exposure baking, and 
developing (Paragraph 0057). Hirayama ('171) also discloses that an immersion 
lithography step can be added to the process (Paragraph 0060). Hirayama ('171) states 
that the photoresist used in the process can be made up of a resin that is used for 
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chemically amplified resists (Paragraph 0067), as recited in claim 28 of the present 
invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used a chemically amplified resist, as suggested by 
Hirayama ('171), in the process of Hirayama ('400) because Hirayama ('171) teaches 
that chemically amplified photoresists can work well in immersion lithography 
processes. 

11. Claims 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hirayama (U.S. Patent Publication 2006/0141400) in view of Lin (U.S. Patent 
Publication 2007/0091288). 

The teachings of Hirayama ('400) have been discussed in paragraph 8 above. 

Hirayama fails to disclose that the optical surface can be silicon oxide or calcium 
fluoride. 

Lin discloses a liquid immersion lithography system used to illuminate light 
through an immersion fluid that has an objective lens, which can be made up of silicon 
dioxide, which is an oxide of silicon, or calcium fluoride (Paragraph 0022), as recited in 
claims 26 and 27 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used silicon oxide or calcium fluoride for the optical 
surface, as suggested by Lin, in the process of Hirayama ('400) because Lin teaches 
that this type of material does not react with the immersion liquid used and works well 
with the type of exposure light used in the present invention. 
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12. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hirayama (U.S. Patent Publication 2006/0141400) in view of Levinson (U.S. Patent 
Publication 2005/0037269). 

The teachings of Hirayama ('400) have been discussed in paragraph 8 above. 

Hirayama ('400) fails to disclose that there is a stage underlying the 
semiconductor structure and that the stage is immersed in the immersion fluid. 

Levinson discloses an immersion lithography apparatus comprising a stage upon 
which the wafer to be patterned is mounted (Paragraph 0018), as recited in claim 31 of 
the present invention. Levinson also discloses in Figure 1 that the wafer region is 
immersed in the immersion fluid. It would be obvious to immerse the stage underlying 
the wafer in the immersion fluid since the stage is part of the wafer region, as recited in 
claim 32 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have included a stage underneath the semiconductor wafer 
and immersed the stage in the immersion fluid, as suggested by Levinson, in the 
process of Hirayama ('400) because Levinson teaches that a stage is needed to hold 
the semiconductor substrate and move it around in order to pattern the substrate, and 
immersing the whole stage allows for the pattern to be formed properly 

13. Claims 29, 37-39, 43, 46-50, 53, 55, 57, and 60 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Chang (U.S. Patent Publication 2005/0123863) in 
view of Hirayama (U.S. Patent Publication 2006/0141400). 

Chang discloses an immersion lithography process comprising: providing a 
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material layer, forming a photoresist layer on the material layer, forming a protective 
layer on the photoresist layer, performing an immersion exposure step to pattern the 
photoresist layer, developing the photoresist layer, and performing an etching or an ion 
implantation process to process the material layer by using the photoresist layer as a 
mask (Paragraphs 0020-0023 and 0027-0028), as recited in claims 37, 46, 49, and 57 
of the present invention. Chang states that the material layer can be a dielectric layer or 
an electrically conductive layer (Paragraph 0020), as recited in claims 50 and 53 of the 
present invention. Chang also states in the description of related art that in typical 
immersion lithography processes, the photoresist layer directly contacts with the 
immersion liquid during the exposure step (Paragraph 0006), as recited in claim 29 of 
the present invention. 

Chang fails to disclose that the photoresist layer can have a thickness of less 
than about 5000 angstroms, that the immersion fluid is water, that the optical energy 
comprises light having a wavelength of less than 450 nm, that the semiconductor wafer 
is immersed in the immersion fluid, that the developing solution can be 
tetramethylammonia hydroxide, and that the upper portion of the photoresist layer is 
thermally treated. 

The teachings of Hirayama ('400) have been discussed in paragraph 8 above. 
Hirayama ('400) teaches the recitations of dependent claims 38, 39, 43, 46-48, and 55 
of the present invention. Hirayama ('400) also discloses that the protective film is 
applied to the surface of the resist film (Paragraph 0140), as recited in claim 57 of the 
present invention. Hirayama ('400) states in Example 1 that the protective film was 
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formed by mixing a certain composition of materials together, spin coating this onto the 
resist film, and heating the substrate until the protective film has a certain thickness 
(Paragraph 0158), as recited in claim 60 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used a photoresist with a thickness less than 5000 
Angstroms, water as the immersion fluid, optical energy with a wavelength less than 
450 nm, and tetramethylammonia hydroxide as the developing solution, as suggested 
by Hirayama ('400), in the process of Chang because Hirayama ('400) teaches that this 
allows for a more accurate liquid immersion lithography process to occur and a more 
accurately patterned substrate. It also would have been obvious to have immersed the 
semiconductor wafer in the immersion fluid, as suggested by Hirayama ('400), because 
Hirayama ('400) teaches that this allows for the exposure light to more accurately travel 
to the wafer and produce the correct pattern on the wafer. Finally, it would have been 
obvious to have thermally treated the upper portion of the photoresist, as suggested by 
Hirayama ('400), because Hirayama ('400) teaches that this is a common technique for 
forming protective layers on top of photoresist layers. 

14. Claims 40 and 41 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Chang (U.S. Patent Publication 2005/0123863) in view of Hirayama (U.S. Patent 
Publication 2006/0141400) as applied to claims 29, 37-39, 43, 46-50, 53, 55, 57, 58, 
and 60 above, and further in view of Lin (U.S. Patent Publication 2007/0091288). 

The teachings of Chang and Hirayama ('400) have been discussed in 
paragraphs 8 and 1 3 above. 
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Chang and Hirayama ('400) fail to disclose that the optical surface can be silicon 
oxide or calcium fluoride. 

Lin discloses a liquid immersion lithography system used to illuminate light 
through an immersion fluid that has an objective lens, which can be made up of silicon 
dioxide, which is an oxide of silicon, or calcium fluoride (Paragraph 0022), as recited in 
claims 40 and 41 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used silicon oxide or calcium fluoride for the optical 
surface, as suggested by Lin, in the processes of Chang and Hirayama ('400) because 
Lin teaches that this type of material does not react with the immersion liquid used and 
works well with the type of exposure light used in the present invention. 
15. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chang 
(U.S. Patent Publication 2005/0123863) in view of Hirayama (U.S. Patent Publication 
2006/0141400) as applied to claims 29, 37-39, 43, 46-50, 53, 55, 57, 58, and 60 above, 
and further in view of Hirayama (U.S. Patent Publication 2006/0154171). 

The teachings of Chang and Hirayama ('400) have been discussed in 
paragraphs 8 and 13 above. 

Chang and Hirayama ('400) fail to disclose that a chemically amplified 
photoresist is used in the immersion lithography process. 

Hirayama ('171) discloses a method of forming a resist pattern comprising 
application of a resist on a substrate, prebaking, exposure, post exposure baking, and 
developing (Paragraph 0057). Hirayama ('171) also discloses that an immersion 
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lithography step can be added to the process (Paragraph 0060). Hirayama ('171) states 
that the photoresist used in the process can be made up of a resin that is used for 
chemically amplified resists (Paragraph 0067), as recited in claim 42 of the present 
invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used a chemically amplified resist, as suggested by 
Hirayama ('171), in the processes of Chang and Hirayama ('400) because Hirayama 
('171) teaches that chemically amplified photoresists can work well in immersion 
lithography processes. 

16. Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chang (U.S. Patent Publication 2005/0123863) in view of Hirayama (U.S. Patent 
Publication 2006/0141400) as applied to claims 29, 37-39, 43, 46-50, 53, 55, 57, 58, 
and 60 above, and further in view of Levinson (U.S. Patent Publication 2005/0037269). 

The teachings of Chang and Hirayama ('400) have been discussed in 
paragraphs 8 and 13 above. 

Chang and Hirayama ('400) fail to disclose that there is a stage underlying the 
semiconductor structure and that the stage is immersed in the immersion fluid. 

Levinson discloses an immersion lithography apparatus comprising a stage upon 
which the wafer to be patterned is mounted (Paragraph 0018), as recited in claim 44 of 
the present invention. Levinson also discloses in Figure 1 that the wafer region is 
immersed in the immersion fluid. It would be obvious to immerse the stage underlying 
the wafer in the immersion fluid since the stage is part of the wafer region, as recited in 
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claim 45 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have included a stage underneath the semiconductor wafer 
and immersed the stage in the immersion fluid, as suggested by Levinson, in the 
processes of Chang and Hirayama ('400) because Levinson teaches that a stage is 
needed to hold the semiconductor substrate and to move it around, in order to pattern 
the substrate, and immersing the whole stage allows for the pattern to be formed 
properly. 

17. Claims 51, 52, and 54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chang (U.S. Patent Publication 2005/0123863) in view of Hirayama 
(U.S. Patent Publication 2006/0141400) as applied to claims 29, 37-39, 43, 46-50, 53, 
55, 57, 58, and 60 above, and further in view of Cheng (U.S. Patent 7176522). 

The teachings of Chang and Hirayama ('400) have been discussed in 
paragraphs 8 and 1 3 above. 

Chang and Hirayama ('400) fail to disclose that the conductive layer can be 
etched into gate electrodes with the gate electrodes having a minimum dimension of 50 
nm or less, and that trenches can be formed in the dielectric layer, with the trenches 
being filled with a conductor. 

Cheng discloses a process for forming a semiconductor device comprising 
forming gate electrodes with a height of 10 to 200 nm (Column 3, Lines 24-33), as 
recited in claims 51 and 52 of the present invention. Cheng also discloses that 
source/drain regions may be formed in the substrate by etching recesses in the 
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substrate and filling them with materials such as silicon and silicon germanium (Column 
4, Lines 1-10), as recited in claim 54 of the present invention. Cheng states that 
processing techniques such as immersion lithography can be used to process these 
semiconductor devices (Column 11, Lines 63-65). 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have etched gate electrodes with a minimum dimension of 50 
nm or less into the conductive layer, as suggested by Cheng, in the processes of Chang 
and Hirayama ('400) because Cheng teaches that gate electrodes are often formed on 
semiconductor substrates and can be formed by immersion lithography. It also would 
have been obvious to have formed trenches in the dielectric layer and filled these with a 
conductor, as suggested by Cheng, because Cheng teaches that this is a common 
process for forming intricate semiconductor devices and can be formed by immersion 
lithography. 

18. Claims 56, 58 and 59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chang (U.S. Patent Publication 2005/0123863) in view of Hirayama (U.S. Patent 
Publication 2006/0141400) as applied to claims 29, 37-39, 43, 46-50, 53, 55, 57, 58, 
and 60 above, and further in view of Lee (U.S. Patent Publication 2005/0266683). 

The teachings of Chang and Hirayama ('400) have been discussed in 
paragraphs 8 and 13 above. 

Chang and Hirayama ('400) fail to disclose that a plasma treatment, a chemical 
treatment, or an ion implantation process can be used to treat the upper portion of the 
photoresist layer. 
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Lee discloses a photoresist that is used in lithography that can be modified by the 
following processes: chemical amplification, cross linking, chemical etching, deep 
ultraviolet treatment, ion implantation, plasma treatment, laser ablation, etc. (Paragraph 
0034), as recited in claims 56, 58, and 59 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used chemical amplification, ion implantation, plasma 
treatment, etc., as suggested by Lee, to form a barrier layer on a photoresist for the 
immersion lithography processes of Chang and Hirayama ('400) because Lee teaches 
that these processes work well at modifying a photoresist layer for a lithography 
process. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brittany Raymond whose telephone number is 571-272- 
6545. The examiner can normally be reached on Monday through Friday, 8:00 a.m. - 
4:30 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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